Cytokines decrease expression of interleukin-6 signal transducer and leptin receptor in central nervous system glia.
Multiple sclerosis (MS) lesion formation is modulated by cytokines secreted within the central nervous system (CNS). Th1 lymphocytes and monocyte/macrophages (MM) likely induce lesion formation, whereas Th2 lymphocytes may inhibit formation. To explore the role of cytokines in MS lesions, we used gene arrays to investigate effects of cytokines representative of Th1 and Th2 cells and M/M on gene expression in cultured CNS glia; at 6 hr, all three increased expression of the interleukin-6 (IL-6) gene and decreased expression of the leptin receptor gene (obr), which mediates IL-6 production and other inflammatory responses. However, expression of a closely related gene, the interleukin-6 signal transducer or gp130 (IL-6st), showed no changes at 6 hr. IL-6st is an essential component of receptor complexes for IL-6 and other cytokines and growth factors that play critical roles in CNS inflammation, protection, and/or regeneration. To analyze expression of IL-6st and leptin receptor over time, we incubated rat CNS glial cultures for 6 hr to 5 days with the cytokines. All three cytokine mixtures down-regulated both IL-6st and leptin receptor mRNA and protein for up to 5 days. Immunocytochemical staining showed expression of both IL-6st and leptin receptor in all three types of glia, with lower IL-6st expression by 3 days. Down-regulation of IL-6st and leptin receptor in glia by cytokines could lead to decreased signaling by the proinflammatory IL-6 and reduced responses to regenerative/protective growth factors such as leukemia inhibitory factor and ciliary neurotrophic factor, potentially affecting the disease course in MS.